Response of VEGF to activation of viral receptors and TNFα in human mesangial cells.
Vascular endothelial growth factor (VEGF) plays an important role in glomerular homeostasis as well as in the pathogenesis of kidney diseases as glomerulonephritis (GN) and diabetic nephropathy. Mesangial cells (MC), which are an integral part of the functional glomerular filtration barrier in that providing structural support, can behave like inflammatory cells and produce mediators as chemokines and growth factors; they are known to express viral receptors, with TLR3 having been attributed relevance in viral disease-associated GN. Experiments were performed on human MC in cell culture. Stimulation experiments were performed with poly (I:C) and hepatitis C RNA from patients with hepatitis C infection. We hereby show a TLR3-mediated upregulation of VEGF and its receptor subtype 2 (VEGF-R2) in human MC upon activation of viral receptors by poly (I:C) and hepatitis C virus. The increase in VEGF expression levels is further enhanced by tumor necrosis factor alpha (TNFα) which also induces the cytokines IL-6 and IL-8 as well as the chemokines MCP-1 and RANTES. These effects are potentiated by preincubation of MC with poly (I:C), just as the induction of the viral receptors TLR3, RIG-1, and MDA5 themselves. Moreover, MCP-1 itself is able to significantly increase mesangial VEGF expression. Therefore, with VEGF and VEGF-R2 being induced upon viral receptor activation in human MC, a novel role of TLR3 in mediating glomerular damage in virally induced or aggravated GN is inferred. TNFα and MCP-1 are seemingly important in amplifying VEGF effects in the setting of virally induced inflammation, with TNFα being also able to induce other mediators of glomerular pathology in GN.